(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09230588 A 
(43) Date .of publication of application: 05.09.97 



(51) Int. CI 



G03F 7/004 
C09K 3/00 
G03F 7/033 
G03F 7/038 
G03F 7/039 
H01L 21/027 



(21) Application number: 08171108 

(22) Date of filing: 01 .07.96 

(30) Priority: 20.12.95 JP 07332301 



(71) Applicant: TOKYO OHKA KOGYO CO LTD 

(72) Inventor: HANEDA HIDEO 

YAMA2AKI HIROYUKI 
SUGATA YOSHIKI 
KOMANO HIROSHI 
ISHIKAWA KIYOSHI 



(54) CHEMICAL AMPLIFICATION TYPE RESIST 

COMPOSITION AND ACID GENERATING AGENT 
USED FOR THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist compsn. 
having high heat resistance and high resolution, almost 
independent of stationary waves and giving a resist 
pattern of a superior shape by incorporating a specified 
alkali-soluble resin and an acid generating agent made 
of a specified oxime sulfonate compd. 

SOLUTION: This resist compsn. is a positive or negative 
type chemical amplification type resist compsn. The 
positive type resist compsn. contains an alkali-soluble 
resin having hydroxyl groups protected with 
acid-dissociable substituents and an acid generating 
agent made of an oxime sulfonate compd. represented by 
the formula. The ratio (Mw/Mn) of the wt. average 
mol.wt. of the alkali-soluble resin to the number 
average mol.wL Is 23.5. The negative type resist 
compsn. contains an alkali-soluble resin, an acid 
generating agent made of an oxime sulfonate compd. 
represented by the formula and an acid- crosslinkable 
substance. The ratio (Mw/Mn) of the v4. average mol.wt. 
of the alkali-soluble resin to the number average 



mol.wt. is 23.5. In the formula, R** is an arom. group and R 
^ is a lower alkyi or a halogenated lower alkyl. 
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(57) imi] 

h-fb-^^rfflvv ^m^^zf 

Jt3. 5tATCOT;i/;*jUBr^14^Sflg^itJf (B) 

R>-C = N-0-SO.-R' 

1 
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mi^mi: (a) mmmmmmrmm^ntzym 

J:b3. hi:xf(D7)\^iJ^)-s\W&mmR-Cf (B) 

R>-C =N-0- S Oj-R* 
I 

CN 

[»*3S4] (A' ) m^4-mi^'^m/'m?m^i-M 

(Mw/Mn) its. 5JiAT®7A*UHI^I4<ifBi, 20 

(B) -la^ 

Mb 2] 

R'-C = N-0-Sd»- R* 

I. 

CN 

[|f^«5] (A' ) ^6^f)\ /KUt Kn:^^'X^l/ 

fe^^^ < % 1 «T'fe-5fi#^4 f Big® Ui/'T. hMsK 
ft. 

m^me] (A' ) oofiigp^y, (B) 

^^3- 0 . 1-30 S*gP&^*1--5» *IH4 3ltt 5|B« 
©l/i^xhiil^. 40 
[a#«7i (A' ) ^lOOfifiSP^y, (C) 
3 ~ 7 0 fifigPSr-^W-r Sit ^3^4 , 5 Xtt 6 fBic 

Hfc3} 

R'-C = N-0-S Os-R* 
I 

CN 



9-230588 

2 

[0 0 01] ;*:f§Wli. §mt3^^t^^mmiyi^:^hfm 

m. ■^<s\z^h<\%. -mm^. -mfm. mmm^^ 
mmui;^^ hmfmmjf'ttnzm\'^?>w^^iizmti> 

[0 0 02] 

t)izf£-oZ^tz. ZLCD-fb^i^^Ji/i^xhlS^^. m 

J: ySel:|g^-rS'fb^i^^t?*.SEI§^®$M^^^ 

[0 0 03] z ©Vb^fe U'i?^ N {cti4<i:?Mi:>> ;«3' 

[0 0 0 4] tffiBiKi;^li[bi:>'^ h^cfe^^Tli> sa^^ 

^^tLX. ii^t e r t -7>=¥i^;^;i/3j<-;i/»> 5^ 

-7^, h^c^5^^Ttt, ^W^^^'-h 

LT. . ai^±ia^WJ»T'7KSE«®-SP$:^aLfe;}< 

>^ y 'V ^7 ^tffl|;5: i^(Dmmf&6^iZ, ^ 5 ^ 

[0 0 0 5] -^vr. z:<z>J:^J5;«flg^^^cfe^^T^i, 

(MwXMn) Jt3()Vi^$^^fe(D^$i:^ KtaitSLtK^tt 

[0 0 0 6] it;mmimiyt^7.h0)Wm& 

JI^StlTfe y 1-1 2 4 8 4 

3p2 - 1 5 4 2 6 6#ii:$g, ^gg5p2 - 1 6 1 4 4 4 # 
^Jsm. 4fg§¥6-l 74 3 3#<a^ , •€-LT. 
:^^iyA::^;^7j-^:t^- h-fb^cD*T'. i^7y«S:^o=fe® 
i:L/T, zti^T'a- (p - h;i/x>x;b/jNn;U5r#i/ 

-f^^;) -'<>i;';bi/T-K, a - (p-iJ'DD^^-e 

(4 -r.hn-<>if>:7.;i/3}x-;i/;rdiri:/-Y$ y) 
t/>S/7-K, a - (4 - — ho - 2 - hU 

-K. o- ('0-^y:^j]/^—jv:i-^iy^ ^ J) -4- 



3 

=3rW</') -2, 4 - i:^^an^yi:^)iiy7—]^. a 
- {Ky-\fy^)vt^-;v:t^iy-^s.j) -2, 

way) - 4 h^i/'Oi>>i>7-F, a - (2 

^i/^yi^^vi/T—Y^s a - ('<>-fe'>7.;i/Jix— 

i/^S.J) - 2-^ni-)]y7izh-hVJW a- (4- 
Kxi';i/^>-lf >>t.;i'3i-xr:;i/;r:¥ i^-f ^ ^ ) -^yt^Jl 
S/T— F> a - (4 - h;i/x^':;?,;i/yiN-;i/;t:Jri'-Y$ 

-.4-:^h^y^yi^)Vy7-}^^ «- (4 - F-r 10 
i/;i/'^>if>'7.;i'*:=.;byi-^2/-f ay) -4 - ^h'^P 
^>i?;i/i/7— F, a - (4 - h;bx>;?.;i/;Jxr.;i/:r^ 
i/>f a y ) - 3 - - ;i/7i2 h - h U ;i/*c if*"^^ ^tl 

[0 0 0 7] Lt^LfJii}^^. z.tie>©t«a5^e>4xTv>s 

R>-C = N-0-SO»- 
I 

CN 

(A' ) m&m^^l-A/Wm^^ (Mw/Mn) 
Jt3. 5OT<7)T;b;(3U^^ttisfflg. (B) mdr-m^ 
( I ) ■X:mt>^tl^yt^yl^7.)\'ii-^:^- Vit-^ti'h^ 

[001.1) 

^^CfeV^T. ti'Jm.(D^Oy\t^ (A) ^^J-i^UTx 40 

[0 0 12] :i©Ss<ig?Si14^»T'«a$tif-7j<®SS: 
=boM w/M n ib** 3 . 5 tAT®7;b:^ U "I^ffl^fll i: 

w/MnitiS. f>ilkT<D\:.VU^i/7.=f-\/y(Dm^^ 

flc-^fc }^v^i/y^^uy ti&(oy^^iyy^s^mi^ii<D^ 
\^]^u^yx=^uyt7^^))vmjnt:'-^i^V 
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[000 8] 

mm(otjtx\ mm^Mtvry7jm^^^:t^'y^ 
<, mtit=.jm(DUi^xhJ-<ii-yi:4-xi>-!i<pm.'Cf 

[000 9] 

[0 0.1 0] -r^fct., 2ic56^ii, (A) wm^mm 

(Mw/Mn) its. 5J^AT®7;i/:*U nl^^i 

jtth- (B) -m. • 

[^b4] 

(I) 



w/Mnit3. 5^T07^U;bm3ltt^^^'U;i/^i; 
[0 0 13] ±fBOb:FO^i<'7.^U'>'2;^«^3E1tS 

lyy. p ->i^;u^5^b>, o p- 
s. t fc±f 37 u ^^') ;i/i8of^<t u 

Tti, m«7i7U;i/^;<^;k 7<^y;i/^x5^;k 7 

U 2 - 1 Fn i/x^;k 7i' U 2 - 1 Fn 
^ i/:/D tf;k 7 ^ u ;i/7 a F. 7 U p h u 

[0 0 14] iftfe:^. ±iEiE/M4ggl»i; LTti, m 

t e r t - :/h^i/A;L'3iCx;i/a> t e r t - 7a;b 

x;i/S. t e r t - :?'h:^t/';^j;bd<-;i/>tf^;i/S«:if(D 

Il=^7;i'^;b^=^^;^>'l/J}<— >'l/7;i/=¥;i/S. t.ert 

& :^V^y:fu\^)\^tjiE(D7)\^^^y7)\^^}\^ 
7^h7b:FDt:vx;i/a. 5^h5t Fo-7^x;i/S^t* 

[0 0 15] z.ir\,^(mmm&mmm\z^^7m.m(m 
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< 1 0 ~ 5 0 ^;i'%cDfggBtS)-5o 

[0 0 16] Z<D (A) m-^tLXii. ilflC^UtFD 
^i/>^5^l/>®7K®ESG)— SP;<)U e r t --T^h^i/ijJV 

[0 0 17] -':)5. :^;!^l^®=fc©^COV^T^i, (A' ) 
)^:$J-i;LT. Mw/Mntt,3. 5;iAT©T;i/;^J 

fit, U if ^ U JimD^i^t bT«. 
(A) fiS;^Hcfe^.^TM^U3^:%0i:l^t;tl©$:«^'^«' 

[0 0 1 8] :!:*l^CDT;i/3!jUwr^ffiSflgCDMw/Mn 

[0 0 19] ZIO (A' ) ^^ti^Xlt. #tCMw/M 
^^-^ft; 7K^S<^)-SP*H e r t - ^ h^^f i>;t;;bd<n 

[0 0 2 0] 2|ii:|g^{CfeVNTli, (A) 

(A' ) f^-»(Dmmit. vi^7.h<Dmmm-c^mm&^ 

1. SJUATT'feS. ifcfe, MM^i^^^ (Mw) ^taf 
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jgt^t^^J-T-S (Mn) ^r'VWN'-^x-i/H^^D-y' 
hi^'^^-f-^ (GPCJ© tCiUiffl^L^c/KU^^U 

[0 0 2 1] 2|s:^^M^^CfeV^T^*. 3}<i^t>':^:^ 

mt^iz. (B) ^g^^i:LT> luis-ia^ (I) x^t) 

[0 0 2 2] 3®—^ (I) tCfcttSRlT's^SnS 
sec- Zf'^jvm, t e r t - zT^jm^J^iftmif 

e>tvSo ^r~. R2(Do^<D/\a¥yitiSWcrj\^^)vm 
tl^xit. g^^i~4 0/Nay>'fbi&mT;Wi/S. 
20 MMmzit^ uu^ ^)\^ h U n □ ;i-5^;bS. h U 

[0 0 2 3] tuiBDfeJ:e)(C. z:tl*l;•^e>nTV^Si^ 

(B) ^:S•i:L.Tffi^^'b4^SBulB:t*^/i:^:^;L'3^^:t^- h 
-fb^T'«{&^T;i/^;i/:^;i'5^ ym.xw\u ^yimB. 

7)\y^)\^7.)\^tsym^^&-t^, Z.(Dii^tA7.)\yiisym. 

$:|g^-t-2>pr#S/A>^;i/j}>^x-- h-fb-^i: (A) ^^^3il 

30 ( A ' • ) mi^(Dm^ t im^-^io-^^ ztizjz^j. m 

[0 0 24] ^©SffltCOlNTli. /2{v-rL%j^{fe«^ 

[0 0 2 5] mi-m^ (I) T'*t)$tl§:r:JrS/A:^ 
h{b-^«)^Ji:bTlt, a- (:f-'f-)V:^;i/7i-^— 

W ^ ^ ) - 4 - h^y^yi^)l^i^7— 

^ y ) - 4 - y 

K, a - iaL^)V7.)l':is-)V:t^iy'< ^J) - 4 - h 

50 ^i/K>V)Vi/7-\^. a - (:/Dl^;l/:;^;^/i^x;^3^^ 



[0 0 2 6] «tnB-« (I) ■e^t)StlS:t:ifi^A^ 

N, N- i;?;)l5^;i/rfN;i/A75 N, N-S^jt^ 
;i/T-fe by ^ N - ;*5^;i/fc:'a u F>^ci:*©*^?^^ 

—iS~yif-ayA^l/X(The Systemat 
ic Identification of Orga 
nic Compounds)j (John Wile 
y & Son s 8 1^-2^ (1 9 8 0^) , 

r-xV • "Vi'a^l/^^^U" (D i e Mak 20 

rombleculare Chemie )||108 
^ HI 7 (1 9 6 7^) . r:t-iS-yi'- 

S/>i2 t/yt. (Organic Synthesis)^ 
5 9#. tg9 5^-t^ (1 9 7 9^) ] JCioTSSt-t 

[0 0 2 7] 2|s;fg^®^'^>■::^^i|iM^^^cfcv^T^i, z:® 
(B) ®5)-0)?j-^i/A7.;i/5jx:^- b-fb^lS*3iT'fflv\ 

p E B (m^tiajDiMia) rn^t \^V7. vm so 

>i/;i/i^T— Fi: tt - (;i-5^;i/x;i/d>— ;L':t^t/-f ^ 
>>) - 4 h^S/'<>2;?;i'i/T-FS:aSitT'l : 2 

[0 0 2 8] *fi;^i/i:;>^ hli^^cfev^T^i, (A) 
miOMmz.Z.(D (B) ^^©SJ|S4^J?:M^^-&*5-&^ 

[0 0 2 9] --fs. ^imx/VTsV^mmoy^^i^ 
(A' ) fig^^©igflis.t)fm)iE (B) wB<mm.n\-^^ 

(C) ^^(DS^1ftti^S:M^-^fc-&a3^A^ 
[0 0 3 0] (C) ^4^■©S^?1i^^^^^^^V^T^i 50 
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75 y» M^li. 

7. ^ *y-)\rr 5 F - 7ix;bA7;i^t: Fl^fil, i/>JK 
^- :tN;i/A7;i^b: F^SBi?5:i:*&#^fs:!:i:*'-^-^S. 

tC'fg^7;b=i - ;!/ 1± T 7;i'=i i>;Mt;-r S 3 i: 
(cJ;>J^^lc#e>tvSo ||ffl±li-;^j^^vi'Mx-7 5 
0, ^lij^yi'Mw-S 0, ::^:*5>yi'Mx-2 9 0 

[0 0 3 1] 1, 3. 5 -hUX(^ h^i> 

^ h=¥i/) ^>-t?:y, .1* 2, 4 - hu:x (-f vt'pjK 
h=^'» 1, 4 -tf:^ (s e c -:/h 

h=J(ri^) '<>-fe'>^il*©7;i/=i^i>;i/a5:*"tS 

■ 2, 6 - Fn^Jpt/^f^-;!/- P - ^ 

L/^/-;!/, 2, 6 - t/t Fa =^i^:?^ ^-'l/ - p - t e r t 

- :/f^;u7xy Fa:?ri^;i/«Xii7Ji/=i=Sr 

[0 0 3 2] z.i\<b(Dmmmim.\-im'^xm^^x^^ 

VnU 2aeU:S:ffl»-&*^-l^T^V^Tt^J:^^. 

[0 0 3 3] ;$:|6H^*a^tcfel-JS#fig:«-(Z)iS-^fO-^lc 
ov^T^i, (B) ^rJjHis. (A) (A' ) 

1 0 OMigPtC^LT 0. 1 ~3 0M4SPOi!l^T*ffl^^ 
S©jb^:t*ljT*feS. 30) (B) m!^Oymf^O. iMSgP 

7|cmii#?^^i5(;;^)^+;5J-T'feS U 3 oaasp^rm's 

ti^ib. Z.(D (B) (A) ^^y.\t (A' ) fiJcr^- 

1 0 0 mMUKn 1 ~ 2 0 MigPOfiJ^Tli V ^•§)0 
j!)^, m\.zn^\^^\ tfz. (C) fig^i-li, (A' ) 

1 0 oajispjc?sfLT3~7 omsajoai^T'fflvNso 



40 >tf<JT-feS. 3(D (C) ^£:J}-®ft*'3MgP*^THi^ 



\y^J7. Y.n9^-yimht\.\z.< < «cS. l/i^T. h 

WM<mmwk■cmm^^J^i^(^^'^^y^<^-'^^*^'^^ 

(C) ^^li. (A' ) ^55- 1 0 0M»BPJC^b, 1 0 

[0 0 3 4] ^^mmmsdit. ^®^icsfcoT«± 



9 - 2"3"cr5"£nEr 
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;k 3i5^l/>yjr3-;i/^y7-fe-T— i^x^l/^^'* 
bfi/>i^un-;k •:fu\:;i'yt^v^-)v=EJr^y^- 

— ?;k ^yyntVbx— r;k =E>':?'^;bx-T-;i/3Z. 
li^y' >'3lx;^x-7^;l/^ci:•^o#«7;^3-;lmRyf•?■ 
(^^f^f^ : i;^:^-»?->(Dj;e>ja;^x-7^;i4ig : mm 
^;i5=-;k ?lMx^;k i^^^^;k @^x5';k mm 
y'^M i^;i/t'>^;*5^;k i:Vi/tr>^x^;k 

t::^^^^ ^;k X h^iy-fa i^;r>®fx^;i/^c 
afCDx^7^;i/|SS:#jfS3i:**T'^s. z:tie>ld#5!!iT' 

[0 0 3 5] ;*:|§^iffi^«cti, $e)icmM(ci»Ji©Fn 

^mm^mm. -^nm ^^j. nmsmi 

[003 6] *f§^il§figife)®dOT:&^i: l^xiimiiCOii^ 

h \yV7. vm^(K>\yV7. vn9-yimi:}sms^m^>^^P^ 

S3^fi^tHciy. deep-UV. xapt/vU— 

[0037] 
[003 8] 

[0 0 3 9] ^mi- 
tt - (;i^;b;i.;i/7t;x;i/^^ W ^y?) -4-:f^h^iy 
^>i»i/7x F®SSt 

a - 1 ]^u^iy^ S.J - 4 - h^y^yiJjvyr- K 

51. .Og (0. 2 9^;i/) 2fct)f-rh^.t Ka75>4 
0 0nilcj3{Ch'Jx^;i/7S>4 4. Og (.0. 43=E 

Lt=.<D^. 3ntC^i/;i/i'nU K3 6. 5g (0. 3 2 

3 ^p^*^^ t if feo*., 1 0 -CT' s e>tc 2 mmi}-"^ t 



4 7. 5 g (Sl^®6 4. 5%) ?:^ffeo 

[0 0 4 0] Z1CD^^®?5^^®1R^^^' h;i/i&il!lSL. 
t=.M^ 118 7c m-1, 1 2 6 5 c 1 3 7 8 cm 

-1, 1 6 0 6 c m-1. 2 2 3 8 c m-ltCTtf-^^'^iSto?? 
^Vfc. h)V (IH-N 

MR) (^:7-feh>-d6) s 3. 

48ppm. 3. QSppm. 7. 12ppm, 7. 9 
10 0 p p mtC tr- ^' 7!)^^,tf> ibti;^^. ^ & izm^^iis.7.K 
^ h;i/^{||^Ufe,^m ynt;L/>i7*'Jn-;i/^ 

y ;jlf-;i/x— r;!/) , A,niax= 233nm, £ = 810 
0> ^niax=3 2 4 nm, e = 1 3 8 0 0"tS)ofe. 
[0 04 1] ##M2 

a - (x-5=-;b:7.;bd-w;i/:^dFW5 -4-^h:3ri/ 

^>i^;i/S/7-F®iSt 

##Ml^cfe^^T, ^li^^biJ'nU F<Z)f^ytcx^>x 
;b7jxx;i/^nU K4 0. ig (0. 3 2^;i/) fefflv^fe 
Jii^^li, #%Ml i:ll«CLT^^7 5. . 0 g$:fi 
20 fco z:®*fi8^S:7-feh-S'J;i/A^e)^»JjgUSi^ffi 

u iiL^a 0 2'c®a^y^^6 2. 1 g (anas© 8 

0. 6%) 

[0 0 4 2] z:cD^i^O^:J1^iilRX-^i' 

117 8c m-1, 1 267c m-l, 1 3 75cm 
-1, 1 6 0 6c m-1. 2 2 3 8 c m-Uc f- e> 

h>-d6) . 1. 4 7ppm, 3. 6 8ppm, 3. 
9 3ppm, 7. 12ppm, 7, 8 9ppmtCbf— ^7 

30 T^^SH •7•^t:•u>'^7*u^-;^^/;<5^;l'X-T• 
>'^) - ;iniax=2 3 3 nm. e = 74 00, Amax=32 

5 nm, E = l 2 5 0 0-efe-ofc. 
[0 0 4 3] ##-6313 

a - (n - •:r=i-)\^7.)\jii^—)\^:^^i/'i K J) - 4 - h 

^i^^yV)\^y7- 

1 ^C33V^T. yfVi; a U Krof^ U Jci - 
>;;^;i/3i-w;i/i7DU K5 0. Og (0. 3 2=E;i') 
V ^feJ^Wtt, ##^J 1 1 mmic VX^M 9 0. 0 g 
^ 5: 7 -12 S X h U e^i^ U umSa^ 

40 U il!lL#.7nC©e^S5 2, 3g (3SI|g©5 5. 
3%) 

[0 0 4 4] F;b$:?M^L 
t-'^m. 118 6 cm-1, 1 2 6 8c m"!. 1 3 69c 
m-1, 1 6 0 6 cm-1, 2 2 3 8 cm-^iZ\:^-^ifW^ 
e>nfe. iH-'NMR?:iR!l^bi^:M* : 7 

•feh^-ds), 0. 96ppm, 1. 52ppm, 

1. 89ppm, 3. 65ppm. 3. 95ppm, 
7. 14ppm. 7, 8 9 p pmJCtr-^*^ig«?)e>n 

50 i^: zfai^l^yifV:n-}V=tJ:f.^J\^ai-7^;\,} , ^^gx 



(?)- 
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= 2 3 3 nm, £ = 8 0 0 0, Aniax= 3 2 5 nm. e 
= 13 eOOT'feofc. 
[0 0 4 5] ^mm4 

a - (-Y 'JZfU tf;i'7>;i/5fN— W ^ >') - 4 - 
>'t>';^;b4-w;b^ny K4 5. 5g (0. 3 2^;i/) & 

.ffi^^feJl^^^1>^i, ##'eajiiira^icLT^^8 8. og 

lfc*,7 2r®afe*Sffi5 5.. 2g (aii*06 10 
1. 2%) Sflfe. 

[0 0 4 6] Z.(0^^^mimiiH7.<^ 
fcS^*, 118 6c m-l, 1 2 6 7 c m"!, 1 3 6 8 c 
m-1. 1 6 0 6 c m-1, 22 3 8 c m-Mzk^- ^ti^m^ 

•feh^-de), 1. 52ppms 3, 93ppm, 

3. 9 5ppm, 7. 13ppm. 7. 8 7ppmlCtf 

— 7^;!/) > X,niax=23 3rim. £ = 6800. Xniax=3 20 

2 4 nm. e = 1 1 0 0 0-efeofc. 
[0 0 4 7] ##^^15 

a - (^5^;b>(.;U7j^:^;i'j*-=^r i/^ ^ ) - ^yi:^?viy7 

o - H Ka ^Jz-Y 5 '^^i^Vl/i/T- F 5 2 . 5 g 
(0. 3 6^;b) ^t>*-rh5t:h*a7^>4 0 0mlcfi 
lChUxf^;i/7'5>'4 4., Og (0.. 4 3^;i/) 

Zl4xtC;iS/;i/i7n U K4 9. Og (0. 4 3^;i/) 5:2 

^iffe®-^. mi ox;T'$e)^c2^^^*^^*^^fc. 

T'T^h^t Kn-7^>$:KST^CT3 OX:T'li*L/fe<^ 
t>. #e5ti;t^^7 5 g$:T-feh-h'J;L';*i^e>3*UiI 
Um^^ m,^, 12 0 -C© Sfefga^ 6 4. 5 g 

a® 8 0%) s:^§^. 

[0 0 4 8] ZL<D^M(D0^{^ik:^^^ h;l'^cfev^T 
ti, 8 4 4c m-1; 902c nrK 1191c m-1, 1 

3 8 6 c m-1, 2240 c m-Hz\^-i^t)^m>^'itlt-, 

^r^T^i, 3. 5 0ppm, 7. 6 2ppm, 7. 68p 40 
pm, 7. 9 7 p pmtCt:'-^'y?)>ig«?)e>nto :^Ptf 

h;l/^Cfe^^T^3u a.max= 2 2 2 n m. £ 
= 8 7 8 0. ;imax=2 8 1 nm. £ = 10 8 00-^$>o 

[0 0 4 9] ##^J6 

a - (>i^;b>^;ujn-;i/;j-*i/>f 5 - 4 - :^d=e/< 

a - t KOdr W ^ y - 4 - :;^D^'<>2/>e/7X K8 

1. Og (0. 3 6^;b) S.tX^h^t Kn75>4 0 50 
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0ml4'tChUxf^;i/7^>4 4. Og (0. 4 3=E 

Ufe®^> 3ttJC^i/;i/i}'DU K4 9. Og (0. 4 3 

$:2l^r^;&H-jT?iTUfe. ;g:iS-S-&J^$:-5iCT 
3^P^3!)^$*1ffe©*., ,%1 0'CT'$e>tC2B#P^;!>^tS 
-fffco r^V^T'xh^t: Ka7^>$:X^tCT3 O'CT- 
S*Lfc®t., ^#e>4^fe*fi»^l 0 3 g$:7-feh-hU 

juis^ibmvmbmmu it^a 2 8TC0a^^8 
1 . 8 g (mm&o) 7 5 %) 

[0 0 5 0] z.<D±^<Dm^S.U:^^^ hMZiB^^X 
it. 8 4 4 c m-K 902c m"!, 1191c m"!, 1 
3 8 0 cm-1, 2 2 3 8 c m-l^Ch•-^'*^ig^t)e>tl7c. 

V^Tli, 3. 50ppm. 7. SOppnis 7. 8 Bp 
pmK:tf-i^;b^|g«)e>4xfe. •l/DhTl^^^^Un- 

hMCSV^T^3:> ;iniax=2 2 6 nm. e=927 
0, A.niax= 2 9 2 nm, e = 1 3 5 0 OTfeofe. 

[0.0 5 1] mmi 

jvyi-^ymxmm^tir=:m&^i^6^^A8, 000. 

■J-fti)'^ (Mw/Mnirb) 1. 5(0:^V \^Y^a^i/P.^ 
uyt.- TKSfS® 3 9 ^;i/%*fx h 4r 2/x h dp 
JfeS^fefiS¥*&^>?-»8, 0 0 0, ^^M.i^^ (Mw 
/Mnit) 1. 50/j<'Jt:Kn=JrS>::^^^>i:®fiAtb 
3 : KDM^i 0 OMSgp, a - U^;b:;<.;L'ifNx;b 
:r=^rW ^ y ) - 4 - ;jl h^e/^>S»2/7'x K2aS 
g|3, hUx^;i/75>0. SSfigp, •9-U5^;b^0; 2 
MS^iO^N, N - i>;^^J\^7iz h7^ K5fi»g|5$:, 



•7'Dt:i/>i'*>j r!-;i/^>'^^;bx-^;b7-fe5^- h4 
0 OSiSPtC^Lfe®*., 3®%.®$:?W$0. 2Atm 

[0 0 5 2] Z^Ui^'X h^5::^tr>:^-5:ffiVvTt/ 
U n>';;x-A±jc^^FU h:/l^- h±T 

8 0-C, 9 0?3?r4$&l^bTKS:0. 7Atm®L/i>'::?>hK 

^(omizm-<imm%mmi^ sr-2oo5e 

X8A i—Zjy^iM) SrfflV^T, linJ/cm2-roK 
-X*S:*P^S3^Ufe®*>, 1 1.0iCT'9 0#ra*I^ 
U ^>CV^T'2. 3 8fiS%-r h5^^;i/T>'=E-'5At 
K a ^ i/ KtK^T' 2 3 x; (c t 6 5 ^fd^^^oa L, $ 

m2 (xt^;^^-*) #fiT'tB!l^Lfci;z:5, SmJ/ 

cm2t?feo:^:<. 

[0 0 5 3] ZL(DJ:o\ZLXm^^ntzO. 2 2 
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[0 0 5 4} WmnlitLXlOO/imCDl'i^^T.h 
[O0 5 5] imMl 

m&mii^is^^x. mm^'^^. 7mm<D3 9^)i%ti^ 

t e r t - ■f^JV^^iyij;V:!i^-)V:t^iym'emS^&n 
kBA^^i^^AS. 0 0 0, (Mw/Mn 
Jrb) 4. 5©;KUtlKD='ri'>^^U'>il7K^®3 9^ 

8, 0 0 0. ^5^*^^^ (Mw/Mnirb) 4. SODOKU 10 

;6>C)^fl^^JS:a - (4 - h;i/X>7.;i/J^— ;b::t=3r W 

[0 0 5 6] ^U4mJ/cm2T'fey, 
[0 0 5 7] it^J2 

(Df^yica - (4 - h;i/x>:7.;i/7}Nr.;i/;t^W$ 

mm\i twmzx^xTiivmitmi^mxyi?:^ 

[0O'5 8] iS5Sl±5mJ/cm2Tfey, I^WL 
■^tltdO: 2 2. u.mCOVV^T.hJ-^'^-yoMm^^S 30 

[0 0 5 9] J^^j3 

t e r t - •:/5^;i/;t:¥i/b!j;i'*f-;i/:t^S/«T'g^$n 
feai3pife,-9.^i8. 0 0 0, (Mw/Mn 
J:b) 4. 5(Dd<Ut: Kn:3ri>X^U'>i:7K®E*03 9^ 

8, 0 0 0, (Mw/Mnit) 4. 5(^*riJ 

fc: KDdri/>^^l/>i;CDfi4it3 : i<Dm.'^\zjXk.t~ 

[0 0 6 0] ^li4mJ/cm2T'fey, 
S^xfeO. 2 3 nmCDV^jy^YJ-^^-ycDWrn^kS 

$e.ic, lai^Hi^cov^•r^i, i EOTCTPs^j^h/i^j- 
^o^A^i^nTv^fc. 50 
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[0 0 6 1] mm2 

fi*¥t^^'-^-*2 5 0 0, ^^M.'!>^'^ (Mw/Mnirb) 

1. 5(D\^\^n^i/:k^uytP.^iyytcD^-^i 

OOgftgP, Jl^S|T'S>-5Mx-2 9 0 (=fP>!r^;«J 

1 0 a»gp, ^t>'^ 5 5 ymmx$>^M x - 7 

5 0 (=5Fn'5r$;<j;i>tt®J) ia*gP$:7°at:*l/>^*U=i 
-;i/^y^^;i'X-7^;i/5 6 oasgpc^^U zintc 

Kypjwyy- K 3 MAm^m^U ^iMit^m. 

[0 0 6 2] ^^S::^t^>■:^-^ffiV^T 
i/^)^y^x.-)\±.\z^'L>^ j^^y hT'l^- N±T' i 0 
0X:JCT9 0f3T4l§g^-r-53ilfCj:U, liiPO. 7Mm 

SR^2 0 05EX8A (:=.zi>t±ig) tOj:»J, x:^fi/ 

^^_4f_3ts:^6«jicflB|^bfc®t., 1 3 o^c-eg 0 

?J>ia*ffiSiL, -5-<Df & 2 . 3 8 aS%7=- S 5 ^ ^;i/T ;^=t 
KD^e/ KtK^T 6 5|3.T^^^^U 3 0 

$tl*&«?)S«/jNS3t*r«3S:i^i:LTmJ/cm2 (x 
*;i/='f-JD #{ftT'?)l!l^Lfcil35, 8mJ/cm2T- 

[0 0 6 3] z:0J:e>(CUT?^^SnfcO. 3 0 

u.m(j^\yV7.vn^-y(mm&^ks-Eimmz^^) 

[0 0 6 4] itit^j4 
|IS6^J2^CSV^T,. <S8lJ«^^$:Sa¥iQ5>?*2 5 0 

0, ^^-^^ (Mw/MnJ:b) :4. 0(D\l\^U^y7. 

^i^ytx^ uyto^im-^izn^. A^oM^^^jS: 

a - (4 - h)V:rya.JVji%—JV:t^y^ ^J) - 4 - ^ 

[0 0 6 5] ^lil OmJ/cm2T'^y, 
fifeSnfcO. 3 S/ttmOUi^J^hA'iJf-^®©!®^?: 
S EM^KfC J; Ul^Ufe i: 5, ^M©i^S®5t< 
3^tS4To;tui>';^h>'\'^?->T'feo;t. Jfcfe, 0. 
3 0 jttmOUi/^ hJ'^'$(-y\^^-^ri^J^^-'-ot~o 

[0 0 6 6] tm&ib 

mmmzizis^sx. m^^Mtl^x. a - 

- 4 - ^ H:^i/^>i;;L'S/7-K 
(Df^ytCa - (4 - h;bX>::i;i//nx;i/;:t:^rW$ 

m&m2tmmizLx:^im\y^^=imsi\yi^p^ hmL^ 

[OOB 7] ^til 2niJ/'cm2T-*)»J, ?^ 
figStlfeO. 3 0Mm®Ui^>th>''C^f->(D^?^S: 
SEMl^fCj:y|^L7S:tZ:5, ^jSO^®5S< 

mit-WrS-D t=.vv7.vn^-yxth^t:^. 
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[0 0 6 8] i:\M&]6 

^M2^cfev^T, mmm.-^^mM^-^^M2 5 0 

[0069] ^»7niJ/cm2Tfe»;. 

[0 0 7 0] ^gM3 

d4ll 2, 0 0 0, 45-^*^^ (Mw/Mnirb) 3. 5 
<Dy <y ^^Bl 1 0 oaagp. SmitffllTfe-5.Mx - 
29 0 (=ifa'tr^;i7;b?±ig) i 0M4g|52itX;i^^>^ 
fl§T**SMx-7 5 0 (^-^r^jtjMiJg) l«figP$: 

:7^at:U'>i^U3-;b^^;>i5';i/3:-5^;i/4 o OMSSP 20 

J) - 4 - ^ I- :3r i/'O S^'Vl/i/T- K 3 SiSP U 

[00 7 1] ^^(C, 3®US:;>■Xh^$:::^t:•>-:^-$:ffl 

9 O-CIZXQ Ofpmmm-^ZtiC^iJ, mW.2. Ofi 

NSR-20 0 5 i 1 OD (r.=]>?±g^) fCj:y, iilS 
(3 6 5 nm) S:S^S5{Cfl^L;i^:©-e.. lOO-CT-g 

o^jmumu ■f-®^2. 3 8a*%7^h^^^;i/T> so 

^^ni^l^&^^m^t^m^^Mt UTm J / c m 
2 (x:^;i/^-fi) #ffiT'Jl^Lf-ilZ:5, 2 5niJ/ 

[0 0 7 2] Z(Dj:oiZLXB^^nt^2/j.m(D 
[0 0 7 3] t\MMl 40 

^^J3^cfev^T, i^i^^j-srai^i^^J-^ai 0, O 

0 0. ^^^-i? (Mw/MnJt) 5. eCD^jK^^:;^ 

^flglc-f^A, ii'^-om^^m^a- (4- h;i/3i>;?.;i//f5 

[00 74] i^ttS 0inJ/cin2T'fey, ?g 
^$iXfe2 ittm® Ui^:^ Ky14f->®»lBJ^$: S EM 
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[0 0 7 5] Jt«e«aj8 

*;n;b:^:^ri>'1'5>') - 4 - ;>l h:^ri"<>i»'>T- F 
®f^y{Ca - (4 - h;i/x>:;?.;i/j}N^;i/;t:^ W $ 
y ) - 4 - hdr5//<>^:;;^^/T- F$:«^^feJI^JW^i, 

[0 0 7 6] i^l±2 SmJ/cmZT'fey, *7t, ?^ 
^$*lfe2 AinOl/e^;^ hA^5f->©iefa?^S:S EM 

[0 0 7 7] amm^ 

00. (Mw/Mni:b) 5. BO/'df^'yi' 

[0 0 7 8] ^{±3 OmJ/cm2T?fe>;. ?^ 
^Stlfc 2 M mCD h7t^ ->©»Tffi?^S: S EM 

[0 0 7 9] mmn 

mM.^i^^2 5 0 0, (Mw/Mni:b) 

1. 5©t Fn=¥i/X5^1^>i:X5^U>_^CD^y|-a-#:l 
0 0M*SP, s.ymmx'$>^Mw-'i 0 0 LM (= 
?D>!r$;!j;i/t±i© 1 5M4SIJ5::/ni^lx>^U3-;b^ 

i>T-F3M*Sl3i:a - (:i.^jvx)Vyi%-;b:t^P^ S. 
J) - 4 - jji h *i/^>i;;bi/T- F4 fiSgpS:^ 

[0 0 8 0]<!ktC, l/^/•x^^$:Xfc:°>:^-$:ffiv^T 

h^l/- h±T'9 0-CJCT9 O^T^g^-r^ZiltCj: 
ij, M/PO. 8 OAtmCDUi:^";^. hM&J^^bfe. ^>CV^ 
T', »J^ie»S3tiSSN SR-2005ilOD (zin 

>^±s© ^ci^j, iiig (3 6 5 nm) ^mmizmML 

tc(Dt>. 1 0 O^CT-g 0#iaPEB^!!®U ^•0^&2. 

3 8fifi%-7^h^;<^;i/T>^-'t7At: Fndri/F:*?^ 
?gT'6 5#P^^MiSU 3 0^J>P^7KSfe^f£^bfe. 3 

ht-tZ.^.. 3 0mJ/cm2T'feofe. 

[0 0 8 1] z(Diio\zi,x^^-^nrzo. 30 

mCD h - yo^^Ml&ik^ S EM^tC J; U 

^Ltztza. mnzMhxmM.f£imx\ ij^-omj 
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